CONTEXT: Solitary brainstem abscesses are rare and they are usually associated with other infections. They are severe conditions with high morbidity and mortality. The surgical options are stereotactic aspiration and microsurgical drainage. Systemic antibiotic therapy is used for more than six weeks. CASE REPORT: We present the case of a young man with a solitary abscess at the pons, without other systemic infections. The patient was treated by means of microsurgical drainage and antibiotic therapy for three weeks. His postoperative recovery was good. CONCLUSIONS: A microsurgical approach may be considered to be an important option for large abscesses that are multiloculated, close to the surface or contain thick fluid. Complete emptying of the purulent accumulation may diminish the required duration of antibiotic therapy.
INTRODUCTION
Solitary brainstem abscesses of undetermined origin are quite rare and account for less than 1% of all intracranial abscesses. 1, 2 Before the advent of accurate imaging techniques, they were typically diagnosed at autopsy. 3, 4 Mortality was very high, and surgery would be prohibitive. The development of computed tomography and magnetic resonance imaging, improvements in surgical techniques and broad-spectrum antibiotics have improved the prognosis. 5 Except for their unique vital location, many features of brainstem abscesses are common to all cerebral abscesses. Surgical management and broad-spectrum antibiotic therapy favor good functional recovery. 6 We present a case of a solitary abscess at the pons, of unknown etiology.
CASE REPORT
A 27-year-old male farmworker was referred to our service with a 10-day history of progressive headache, gait disturbance, diplopia, was performed, and the floor of fourth ventricle was exposed using a telovelar approach. There was gentle bulging of the entire rhomboid fossa, and no floating point could be detected. First, puncturing was performed, and 3 cm 3 of purulent yellowish fluid was drained.
Gentle opening of the drainage point (1 mm) enabled more copious and spontaneous drainage. No hard capsule was detected. When the output of pus ceased and the tension on the rhomboid floor decreased, the surgical procedure was terminated. Broad-spectrum antibiotics were immediately administered (oxacillin, ceftriaxone and metronidazole) and were maintained for three weeks. Culturing was negative.
The early progress after surgery was uneventful, without any additional deficits. At the six and ten-month follow-ups, the patient 
DISCUSSION
Brainstem abscesses are uncommon and cases with solitary brainstem abscesses of undetermined etiology are even rarer. 1, 4 They are often associated with immune disorders such as HIV infection and diabetes. 7 The clinical presentation depends on the abscess size and the stage of infection. 6 Even small abscesses can cause significant clinical deficits because the space is limited. 6 Large abscesses can cause hydrocephalus secondary to fourth-ventricle obstruction. Computed tomography scans show an irregular low-density lesion and, after contrast injection, observation of an enhancedring sign suggests the presence of a focal and/or cystic lesion, which is difficult to differentiate from other lesions. Magnetic resonance imaging is more sensitive and specific for the diagnosis. In the early phases of brain abscess development, an irregular, enhanced low signal suggests cerebritis. In the late stages, the vascularized capsule shows a ring-contrasted lesion. Using diffusion-weighted imaging, a restricted pattern can be observed. Spectroscopy can be useful for identifying a causative microorganism. 9 The best treatment for a solitary brainstem abscess of undetermined origin has yet to be determined, 10 but it currently includes conservative management with systemic antibiotics, microsurgery or stereotactic aspiration. In the early stages of development, or for small abscesses (< 2 cm), empirical treatment with broad-spectrum antibiotics must be started promptly and maintained for an extended period of time. 8, 10 Close monitoring of the patient' s neurological condition and imaging findings is mandatory. If clinical deterioration or an increase in the abscess size occurs, changes to the antibiotics administered and surgical treatment should be considered. The surgical options for abscess treatment include stereotactic aspiration or microsurgical evacuation. 7 While stereotactic aspiration is a minimally invasive technique, it may be difficult to drain thick or multiloculated abscesses. 1 Although brainstem hemorrhage has low rates of occurence, 11 it may be hazardous and uncontrolled during stereotactic surgery. If the causative microorganism can be identified, a directed antibiotic scheme can be implemented. However, up to one third of brainstem abscesses show negative cultures. 11 When the causative microorganism cannot be identified, empirical antibiotic therapy should be administered. The duration of antibiotic therapy is unclear. Most published reports continued the treatment for six to eight weeks, or more. 4, 6, [8] [9] [10] 12 In the present case, an abscess localized in the pons was drained using a suboccipital telovelar approach.
Suction of the purulent content was insufficient to reduce the bulging. After a small incision was made at the location of the puncture, the drainage became more copious and much greater abscess shrinkage was seen. Antibiotic treatment was started after the surgical procedure and was maintained for three weeks. We believe that the full drainage of the abscess and optimal viewing of its collapse enabled a shorter period of antibiotic therapy.
We searched for similar cases in different databases (PubMed, Lilacs and Embase) using the terms: "brainstem" AND "abscess" AND "surgery", limited to "human" ( Table 1 ). 
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We found that few cases have been published. Abstracts or full texts were analyzed and it was seen that less than 30 reports were similar to ours. Moreover, only one of these published cases was from Brazil. 
